Utilization and degradation of imazaquin by a naturally occurring isolate of Arthrobacter crystallopoietes.
A species of bacteria that is capable of utilizing imazaquin as the sole carbon source was isolated from soil with repeated imazaquin applications, and was identified as Arthrobacter crystallopoietes (designated as strain "WWX-1"). This isolate degrades imazaquin as high as 200 microg ml-1, and the estimated dissipation half-lives increased from 1.51 d for the treatment at 50 microg ml-1 to 4.75 d for 200 microg ml-1. Optimal growth of WWX-1 in mineral salt medium with 50 microg ml-1 imazaquin was obtained at 35 degrees C and a pH of 5.0. Growth of WWX-1 was also observed in mineral salt medium with the addition of other imidazolinone herbicides such as imazethapyr and imazapyr, but not with different classes of herbicides such as metsulfuron-methyl. Two imazaquin metabolites were detected, and spectral analysis with HPLC-MS, 1H NMR, and IR revealed one metabolite with a molecular weight (MW) of 199 as quinoline-2,3-dicarboxylic anhydride. We propose that A. crystallopoietes (WWX-1) could serve as an efficient biodegradation system for remediation of water and soils that are heavily contaminated with imazaquin or other structurally similar chemicals.